INTRODUCTION
Oxygenator dysfunction during cardiopulmonary bypass for cardiac surgery is relatively uncommon, and fortunately is usually not serious enough to warrant changing the oxygenating unit. This paper, however, describes a case where oxygenator dysfunction necessitated immediate changing of the unit.
CASE REPORT
The patient was a 70 year old female weighing 77 kg with a body surface area calculated to be 1.90 square metres.
The planned surgical procedure was a triple coronary artery graft combined with aortic valve replacement. The standard cannulation of the inferior and superior vena cavae through the right atrium and of the ascending aorta was undertaken.
The cardiopulmonary bypass circuit consisted of a Polystan Oxygenator (RK 5000), Bentley P.V.c. tubing, a Pall Ultipor filter in the arterial line, a Bentley Q220F cardiotomy reservoir and a Sarns heat exchanger. The pump was the Australian Kinross-Merei single roller type. The circuit was primed with electrolyte solution and S.P.P.S. (500 ml) to a total volume of 1500 m!.
After bypass was begun the patient's nasopharyngeal temperature was lowered to 28 degrees centigrade and aortic root asanguinous cardioplegia was used. Bypass was thereafter maintained at a flow rate of 40 ml/kg with a I!as: blood flow ratio of 2: 1.
Ten minutes of bypass had elapsed when gross malfunction of the oxygenator defoaming chamber was evidenced by bubbles in the arterial reservoir, and blood was also seen escaping from the carbon dioxide escape ports. Gas flow at this time was six litres per minute or twice the pump blood flow rate. The operative situation at this time (the aortic valve had been removed) precluded the cessation of bypass and an urgent decision was made to change the oxygenator. The following technique was employed.
The patient's nasopharyngeal temperature was lowered over three minutes to 19 degrees centigrade. During this period a new Polystan RK5000 oxygenator was fixed adjacent and parallel to the malfunctioning one. A priming line was inserted into its sampling port and its arterial outlet occluded. Then the arterial reservoir was filled with 800 ml of Plasmalyte 148 in water and all visible bubbles were eliminated through the reservoir vent. A length of sterile 12.5 mm tubing with connectors in situ was attached to the venous inlet of the new oxygenator and occluded. The cardiotomy reservoir inflow line was detached from the old oxygenator and attached to the cardiotomy port of the new one. Oxygen flow at two litres per minute was begun to the new oxygenator and this caused the cardiotomy drainage to be oxygenated and transferred to the new arterial reservoir. The arterial pump was then stopped and the arterial and venous lines attached to the new oxygenator. Bypass was recommenced and the blood from the old oxygenator was placed in the cardiotomy reservoir. The time without cardiopulmonary bypass was 61 seconds.
The surgical procedure was completed and bypass terminated in the usual way. Satisfactory post-operative progress was made by the patient, and in particular, there was no evidence of cerebral dysfunction.
DISCUSSION
Emergency changing of oxygenators is not difficult if the procedure has been rehearsed, but requires experienced perlus~onists and the availability of the necessary eqUipment at short notice. In this case the bubble oxygenator was replaced with a similar model, which may not have been advisable had another oxygenator been readily available. In future we will have an "emergency" oxygenator e.g. Harvey HlOOO (selected from the middle of a batch), with short arterial and venous lines and connectors already attached, along with a spare oxygen line. This will be kept sterile in a polythene bag and used to replace any faulty oxygenator regardless of type. An appropriate bracket ~or the emergency oxygenato.r and extra t~bmg clamps will also be reqUired. The details of similar emergency exchange oxygenators have been previously described (Adachi.1976) .
Our decision to cool the pahent before attempting the change was made with knowledge of the risk of air embolism from the faulty oxygenator. It was necessary, however, to allow us to plan the change and collect the equipment. The presence of an arterial line filter probably protected the patient from cerebral air emb<?lism and certainly made meticulous debubbhng of the new oxygenator less necessary.
At our hospital, 400 cardiopulmonary bypass cases are perlormed each year, and the frequency of severe oxygenator dysfunction is low. For this reason we wiIl, in future, have regular oxygenator changing "drills" to p~eve~t the uncertainty which we freely admit did surround this case. The successful outcome was made possible by the short time th~t ~as available to us to effect the change. This time may not always be available.
The defect in the oxygenator (Polystan RK5000) has been stated by the manufacturer (Polystan A/S-Copenhagen-Denmark) to have been caused by a loose defoaming ~nit, a faylt exacerbated by inadequate packmg dunng transport. Apparently the defoamer becomes displaced towards the arterial si~e, l'hereby creating a space on the venous side between the outer sheath of the oxygenator and the defoamer. This space is said to permit blood and bubbles to rise above the normal level before defoaming occurs. The manufacturer assures us that the fault will not recur. REFERENCE Adachi, H. (1976) : "Interchangeable circuit for membrane and bubble oxygenator", lap. I. Thorac. Surg., 29(2) , 100.
